The genus Heterogorgia is reported for the ¢rst time from the shallow waters of the Gala¤ pagos Archipelago, and a new species found in the southern islands is described. The new species is distinguished from the other species of the genus described thus far by having thick branches with large, densely packed calyces, being mostly unbranched, and having larger sclerites. The occurrence of Heterogorgia verrucosa is also reported.
INTRODUCTION
Recent expeditions in the Gala¤ pagos Archipelago have yielded several new octocoral species and provided a basis for taxonomic knowledge of this group in the region. The shallow-water (550 m) gorgonian fauna of the Gala¤ pagos Archipelago comprises about 11 species in ¢ve genera in the two families Plexauridae and Gorgoniidae: Adelogorgia (one species, Bayer, 1978) , Eugorgia (one species, Williams & Breedy, 2004) , Leptogorgia (one species, Williams & Breedy, 2004) , Muricea (one species, Deichmann, 1941; about three other species, Williams & Breedy, 2004) , and Paci¢gorgia (four valid species, and one considered doubtful, Williams & Breedy, 2004; Breedy & Guzman, 2002) .
We have had the opportunity to investigate the octocoral collection of the Charles Darwin Research Station, Gala¤ pagos for the last two years, which has been sent to us by Dr Cleveland Hickman, and is the subject of this paper. Here we report the occurrence of the genus Heterogorgia Verrill, 1868 for the ¢rst time, and describe a new species, making a total of six genera presently known to inhabit the shallow coastal waters of the region with six valid species, plus ¢ve more species that need future evaluation.
MATERIALS AND METHODS
Specimens were collected by C.P. Hickman from two islands in the Gala¤ pagos Archipelago: Pinzo¤ n Island and Floreana Island. This material was collected using SCUBA diving in shallow water (550 m depth) and preserved in 70% ethanol. Fragments of colonies were treated with sodium hypochlorite (household bleach) for sclerite dissociation. Sclerites were prepared following the standard methodology for light and scanning electron microscopy (see Bayer, 1961; Breedy & Guzman, 2002 for details) . Scanning electron micrographs were made using a N-2360 Hitachi scanning electron microscope. The sclerites were measured from the pictures and directly from a light microscope using an optical micrometer; the sizeranges given in the text correspond to the smallest and the largest sclerites measured for each morphological group. Diameter of the colonies was measured at the widest branch including calyces. Number of calyces per cm was taken from the central branches of the colonies. The holotype and a paratype are deposited in the Museo de Zoolog|¤ a, Universidad de Costa Rica, and two paratypes in the Charles Darwin Research Station, Gala¤ pagos Islands, Ecuador. We compared the new species with type material of Heterogorgia verrucosa Verrill, 1869; Heterogorgia tortuosa Verrill, 1869; Heterogorgia papillosa Verrill, 1870; Heterogorgia uatumani Castro, 1990; Heterogorgia magna Nutting, 1910; and Heterogorgia clausa Nutting, 1910 . Terminology used in the taxonomic description conforms to that of Bayer et al. (1983) .
Description
Axis is horny with a wide, chambered central chord. Colonies are unbranched, or branched dichotomously or irregularly. Coenenchyme thin to moderately thick, with a granulose or smooth surface. Coenenchymal sclerites are ¢ve-to eight-radiates, strongly and irregularly tuberculated spindles, with straight or crooked ends, or branched. Polyps are retractile within a protruding calyx, neck zone of the anthocodiae with or without few sclerites. When alive, polyps project spectacularly from the branches; they are from a bright yellow colour to translucent. Anthocodiae armed with collaret and points, consisting of a transverse row of long, bent spindles, and long, spiny rods arranged en chevron below the tentacles. Calyces are prominent, with a lobed rim and with strong spine-like rods which project from the calicular lobes forming a bristling barricade (Bayer, 1981) around the polyp aperture. These sclerites have a warty base and a projecting spine that may have thorn-like warts scattered on the surface.
Remarks
The genus Heterogorgia was established by Verrill (1868) for two species from Las Perlas Archipelago (Paci¢c coast, Panama¤ ), H. verrucosa, and H. tortuosa.
The original spelling of the genus was 'Heteorogorgia', but Verrill changed it to 'Heterogorgia' in the following year. According to Article 32.2 of the Code,'Heteorogorgia' has to be considered as the 'correct original spelling'; therefore, Verrill's subsequent spelling 'Heterogorgia' is considered, according to Article 33.2.3 of the Code, an unjusti¢ed emendation. The unjusti¢ed emendation, however, is in prevailing usage, and Article 33.2.3.1 of the Code allows its retention.
Later, Verrill (1870) included in this genus, one more species from La Paz (Paci¢c coast, Mexico), H. papillosa. Other species were transferred to this genus by Nutting (1910) . However, Verrill (1912) stated that 'Heterogorgia has been entirely misunderstood by Nutting and some other writers. Its larger interior spicules are all simple tuberculated spindles. Its surface has a layer of small spicules of varied forms'. Later, Ku« kenthal (1924) also transferred some species to this taxon which actually belong to other genera (Castro, 1990) . The genus was thought to be restricted to the eastern Paci¢c, but Castro (1990) 
Description
The species is represented by two colonies and several fragments. The ¢rst, here designated as the holotype ( Figure 1A^C ) is composed of four single, unbranched stems measuring 35, 130, 135, and 40 mm in length; the latter is broken. The tips of the stems are rounded, and slightly crooked. Stems are connected at the base by a continuous encrusting holdfast. Diameter of the stems including calyces is about 7 mm at the base, 8 mm in the middle, and about 12 mm at the tips. The holotype was part of a large arrangement of stems growing close together on a rocky substrate, and some of the stems were bifurcated at the ends (Figure 2) .
The second colony (paratype CDRS 03-699) is a single unbranched stem, measuring 160 mm in length. Diameter of the stem including calyces is about 6 mm at the base, 8 mm in the middle, and 7 mm at the tip; it is of more uniform thickness than the stems of the holotype. The base of the stem is deprived of coenenchyme leaving a dark brown axis. A small part of the holdfast remains. The stem is bent in a 'c' shape, probably due to the preservation process. The paratype CDRS Ang 139 is an unbranched fragment 80 mm in height. The paratype CDRS Ang 156 is represented by four fragments, the largest is 90 mm in height composed of four branches that sprout irregularly, at angles of 458, from a common stem and ascend parallel. The branches are very thick, up to 13 mm in width.
The colonies are whitish to beige or greenish in ethanol or dry preserved. When alive, polyps are bright yellow, and the coenenchyme looks brownish (Figure 2) .
Polyps are densely packed around the branches (40^50 calyces/cm), more scarcely distributed on the holdfast, and at the base of the branches. Polyps withdraw into wide calyces, up to 2 mm in diameter. The calyces are prominent, spiny, with eight marked grooves around the polyp aperture producing a lobed rim ( Figure 1C ). Anthocodial armature with a well developed collaret and points. Collaret composed of three rows of long curved spindles, 0.50^0.66 mm in length, 0.05^0.13 mm in width, some with one or two short, lateral, branch-like projections. These spindles are covered on their surface with small spines, (Figure 3B ). Points formed from about ¢ve pairs of rods, 0.30^0.50 mm in length, 0.04^0.06 mm in width, and arranged en chevron; several of them have a spiny distal end ( Figure 3A) . The tentacles bear small, thorny rods, 0.09^0.20 mm in length, 0.02^0.05 mm in width; they are branched, tuberculate, and some have more developed tubercles on the convex side ( Figure 3D) .
The calyces contain spine-like rods projecting from the calycular rim, forming a strong, bristling barricade Figure 1B,C) . These sclerites have a wide, warty base and a strong echinulate projecting spine ornamented with scattered prickles; these sclerites are long, ranging from 0.380 .50 mm in length, 0.06^0.11mm in width measured at the base, and about 0.02 mm in width at the sharp tips ( Figure  3C ). The proximity of the calyces gives the entire colony a thorny aspect ( Figure 1B,C) .
The coenenchymal sclerites are small tuberculate ¢veto eight-radiates, 0.06^0.12 mm in length, and 0.04^0.07 mm in width ( Figure 4C) ; crosses up to 0.15 mm by 0.10 mm, with tuberculate ends, or tuberculated all over ( Figure 4B) ; irregularly tuberculate spindles, 0.21^0.45 mm in length, and 0.08^0.15 mm in width, with acute ends, that are straight or bent; and conspicuously branched spindles, 0.26^0.42 mm in length, and 0.10^0.13 mm in width ( Figure 4A ), covered with numerous complex tubercles.
All the sclerites are white to colourless.
Etymology
This species is named after Dr Cleveland P. Hickman, Jr in recognition of his valuable contribution to the knowledge of Gala¤ pagos marine invertebrates.
Distribution
Type locality. La Botella, Isla Floreana, Gala¤ pagos Archipelago, Ecuador. It is also reported for Isla Pinzo¤ n, Gala¤ pagos Archipelago, Ecuador.
DISCUSSION
This new species of Heterogorgia di¡ers from the others in colony morphology (Table 1) , by its robust stems, with crowded, large calyces, and sparse branching; most colonies are unbranched or simply bifurcated at the ends. Although young colonies of Heterogorgia are unbranched, only H. uatumani, in some cases, reaches up to 5 cm before it starts branching; the others tend to branch very early in the growing process. The predominance of large sclerites also distinguishes this new species from all species of the genus. The larger size of sclerites, given by Verrill (1869) for H. verrucosa was not veri¢ed from his material by either us or Castro (1990) . Similarly with H. tortuosa and H. papillosa, the sizes of sclerites do not in every case agree withVerrill's descriptions (Verrill, 1869; 1870) . Polyp sclerites in species of Heterogorgia are all very similar, although some variation is observed in the degree of curvature. Those observed in H. hickmani are the largest in the genus. The spine-like calyx sclerites of this species are also the largest in the genus, thus far found. The coenenchymal spindles are also larger in the new species than in other Heterogorgia species, but very similar in shape and ornamentation. The conspicuous branched spindles were not found in H. papillosa or H. uatumani, and are very large in the new species compared to those found in the other two species.
A small branch of H. verrucosa was collected at 25 m depth from the Gala¤ pagos. This species is common in Paci¢c Panama¤ , and Costa Rica, where we have observed it from 25^35 m depth. It has been also reported for Bah|¤ a Ma ¤ laga, Paci¢c Colombia (von Prahl et al., 1986) . Its occurrence in Gala¤ pagos represents a new record, and extends its geographic range to the southeast Paci¢c.
